Prokineticin receptor-1 induces neovascularization and epicardial-derived progenitor cell differentiation.
Identification of novel factors that contribute to myocardial repair and collateral vessel growth hold promise for treatment of heart diseases. We have shown that transient prokineticin receptor-1 (PKR1) gene transfer protects the heart against myocardial infarction in a mouse model. Here, we investigated the role of excessive PKR1 signaling in heart. Transgenic mice overexpressing PKR1 in cardiomyocytes displayed no spontaneous abnormalities in cardiomyocytes but showed an increased number of epicardial-derived progenitor cells (EPDCs), capillary density, and coronary arterioles. Coculturing EPDCs with H9c2 cardiomyoblasts overexpressing PKR1 promotes EPDC differentiation into endothelial and smooth muscle cells, mimicking our transgenic model. Overexpressing PKR1 in H9c2 cardiomyoblasts or in transgenic hearts upregulated prokineticin-2 levels. Exogenous prokineticin-2 induces significant outgrowth from neonatal and adult epicardial explants, promoting EPDC differentiation. These prokineticin-2 effects were abolished in cardiac explants from mice with PKR1-null mutation. Reduced capillary density and prokineticin-2 levels in PKR1-null mutant hearts supports the hypothesis of an autocrine/paracrine loop between PKR1 and prokineticin-2. Cardiomyocyte-PKR1 signaling upregulates its own ligand prokineticin-2 that acts as a paracrine factor, triggering EPDCs proliferation/differentiation. This study provides a novel insight for possible therapeutic strategies aiming at restoring pluripotency of adult EPDCs to promote neovasculogenesis by induction of cardiomyocyte PKR1 signaling.